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© Sole with cushioning and braking splroldal contact surfaces. 



© A sole (12) for an athletic shoe (10) includes a 
base member (42) having a main lower surface (22). 
A contact surface (26) extends downwardly from the 
base member (42) to below the main lower surface 
(22) in order to contact the ground er floor before the 
main lower surface (22) as the shoe (10) descends. 
The contact surface (26) includes a horizontally elon- 
gate, resiliency flexijtye epirbidal member (38). The 
spiroidal member (38) has a." plurality of involutions 
(56). Each involution (56). has a plurality of longitudi- 
nal portions (52-54) and'^ 'a' plurality of transverse 1 
portions (48-50). Portions (48-54) have flat bottom 
surfaces (30) for frictionaliy gripping the ground or 
floor disposed opposite the portions 1 attachments 
(96) to base member (42). Portions (48-54) provide a 
braking, shock-absorbing and anti-sltpping action in 
^response to horizontal shear forces normal to them. 

In a preferred, embodiment contact surface (26) in- 
cludes an endless member (34) that aids in entrap- 
lOping a cushion of air upon downward force being 
^exerted by the wearer's foot on the floor or ground. 
Qln a preferred embodiment both a plantar contact 
CM surface (26) and a heel contact surface (28) are 
q provided. 
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© Sole with cushionfng.and braking spiroidal contact surfaces. 



© A sole (12) for an athletic shoe (10) includes a 
base member (42) having a main tower surface &). 
A contact surface (26) extends downwardly from the 
base member (42) to below the main lower surface r 
(22) in order to contact the ground or floor before the 
main lower surface (22) as the shoe (10) descends. 
The contact surface (26) includes a horizontal elon- 
gate, resiliency flexible spiroidal member (38). The ■ 
spiroidal member (38) has a plurality of involutions - 
(56). Each involution (56) has a plurality of longitudi- 
nal portions (52-54) and a plurality of transverse 
portions (48-50). Portions (48-54) have flat bottom 
surfaces (30) for frictionally gripping the ground or 
floor disposed opposite the portions' attachments - 
CM (96) to base member (42). Portions (48-54) provide a 
< braking, shock-absorbing and anti-slipping -action in 
^ response to horizontal shear forces normal, to them. 
*-In a preferred embodiment contact surface (26) in- 
W eludes an endless member (34) that aids in entrap- 
tpping a cushion of air upon downward force being 
© exerted by the wearer's foot on the floor or ground. 
CM In a preferred embodiment, both a plantar contact 
q surface (26) and a heel contact surface (28) are 
^ provided. 
Q. 
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SOLE WITH CUSHIONING AND BRAKING SPIROIDAL CONTACT SURFACES 



TECHNICAL FIELD OF "THE INVENTION 

This invention relates in general to soles for 
athletic or other active-wear shoes and more par- 
ticularly relates to contact surfaces for cushioning 5 
the wearer's foot upon impact with the ground or 
floor and for providing braking action upon the 
imposition of a shear force on the sole. 



BACKGROUND OF THE INVENTION 



When running in athletic and other active-wear 
shoes, , very hi 9 n downward forces are often ex- 
erted on the runner's foot which must be cush- 
ioned. Such athletic shoes generally have a fairly rs 
tough, nonyielding tread made out of a material 
such as rubber. The conventional solution toward 
providing cushioning for the foot has been to pro- 
vide an msole on top of the rubber tread. Such an 
insole usually distributes cushioning material uni- 20 
formly on top of the sole, whereas the downward 
force exerted by the foot on the ground or floor is 
generally concentrated in the plantar and heel 
areas of the foot Insofar as such a uniformly cush- 
ioning insole provides a cushioning of relatively 25 
hard footfalls, it also continues to cushion the foot 
after the downward force above the normal gravita- 
tional force has been dissipated. This continued 
overcushioning reduces the "feel" of the foot for 
™ RnaJf y- ^en where an insole has been 30 

provided m conventional constructions, it still may 
be inadequate to shield the foot from impact due to 
large downward forces of the foot on the ground or 
Moor. 

Previous cushioning techniques have incorpo- 35 
rated concentric rings or grooves formed on the 
bottom of the shoe soles. However, such rings or 
grooves are independent of one another, and a 
cushioning effect provided by one ring or groove 
does not necessarily affect adjacent rings or «, 
grooves. y w 

Another problem often encountered in athletic 
activities is the limited ability of the shoe to resist 
forward, backward, rightward or leftward shear 
forces without slipping. In such sports as basketball 45 
or tennis, the wearer is often required to quickly 
change the direction of his motion or to halt al- 
together. This imposes a large shear force on the 
sole which causes the foot to be prone to slipping 
out from under the wearer. In instances where the so 
sole .s successful in continuing to grip the surface 
the sudden shear force often causes dislocation 
sprain or like injury to the foot anWe or leg 



A need therefore exists for a sole for an athletic 
or actrve-wear shoe which includes means for spe- 
cifically cushioning the plantar and heel surfaces of 
the foot against hard footfalls. Further, a need ex- 
ists for an athletic or activewear shoe with a sole 
that exhibits enhanced frictional force against shear 
forces and that at the same time acts to provide a 
non-slipping, braking, force-absorbing action 



ro SUMMARY OF THE INVENTION 



The present invention disclosed and claimed 
herein provides a sole for an athletic or other 
actrve-wear shoe. The sole has a base with a main 
tread that defines a main lower surface. A contact 
surface is attached to the base. The contact sur- 
face extends downwardly from the base to a point 
below the main lower surface. As the shoe dis- 
cends toward the ground or floor, the contact sur- 
face will contact the ground before the main lower 
surface. 

The contact surface includes an elongate, resil- 
* jenny flexible spiroidal member having a plurality of 
evolutions or spires. The spiroidal member in- 
cludes a plurality of longitudinal portions and a 
plurafity pf transverse portions. The longitudinal 
and transverse portions each have bottom surfaces 
for fnctionaJly gripping the ground or floor The 
longitudinal portions, upon downward force being 
exerted by the wearer jm^e floor or ground, and 
upon nghtward or teftward shear force being ex- 
erted on the sole, efasticafly bend and stretch 
between their bottom surfaces and their points of 
attachment in a direction opposite the shear force 
In this manner, the longitudinal portions provide a 
bratang, antisWdding and force^bsorbing action 
Each of the transverse portions act in a similar 
manner when a frontward or rearward shear force 
is exerted on the sole. 

Preferably, the contact surface also includes an 
endless member that is circumferentiaJIy disposed 
horizontally around the spiroidal member. The end- 
less member is recently flexible 'and extends 
downwardly from the base to below the main lower 
surface in a manner similar to the spiroidal mem- 
ber. Both the spiroidal member and the endless 
member deform to provide cushioning against im- 
pact upon exertion of downward force by the wear- 
er's foot on the ground or floor. In addition the 
endless member makes sealing contact with the 
ground or floor in order to entrap a cushion of air 
hereby further acting to cushion against impact 
between the wearer's foot and the ground or floor 
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^^rt. one contact sur- 
^^a^jpggq^ath the plantar area of the 
^jfffigfggdWflTOr^^ a second contact surface is 
Wafcposed beneath the heel. Each contact surface is 
. preferably integrally formed with the sole out of 
natural rubber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the 
present invention and the advantages thereof, refer* 
ence is* now made to the following description 
taken in conjunction with the accompanying Draw- 
ings in which: 

FIGURE 1 is an elevation of an athletic shoe 
employing the sole of the invention; 

FIGURE 2 is a bottom plan view of the sole 
and shoe shown in FIGURE 1; 

FIGURE 3 is a transverse section taken sub- 
stantially along line 3-3 of FIGURE 2. with most of 
the shoe upper broken away; 

FIGURE 4 is a longitudinal section taken sub- 
stantially along line 4-4 of RGURE 2, showing the 
sole and insole po$ons of the shoe only; 

FIGURE 5 is a' schematic diagram correspond- 
ing to the sole section .shown in RGURE 4, show- 
ing the reaction of the contact surface transverse 
portions to a shear force from the rear; and 

FIGURE 6 is a schematic diagram correspond- 
ing to the sole section shown in RGURE 4, show- 
ing the reaction of the contact surface transverse 
portions to a shear force from the front 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to RGURE t, an athletic shoe to has 
a sole 12, an attached insole 14 and an upper 16. 
Insole 14 is glued to an upper surface 17 of sole 
12, and may be fashioned oif a cushionable ma- 
terial such as Ihtton, a type of ethylene vinyl ace- 
tate having a higheHhan-normal concentration of 
vinyl and a lower-than-normaJ concentration of eth- 
ylene. Upper 16 can be constructed out of leather 
or cloth materials. Sole 12 may include an upstand- 
ing anti-wear toe portion 18 and has a main tread 
20 defining a main lower sole surface 22. 

Sole 12 has a plantar contact surface 26 and 
preferably also has heel contact surface 28. Con- 
tact surfaces 26 and 28 are in their preferred form 
integrally formed with sole 12. Bottom surfaces 30 
and 32 of contact surfaces 26 and 28 extend below 
main sole surface. 22. Sole 12 is preferably fab- 
ricated out of natural rubber. 

FIGURE 2 best shows the preferred form of the 
contact surfaces 26 and 28 provided by the inven- 
tion. Plantar contact surface 26 includes an outer 
endless member 34, and a spirodidal member 38 
disposed inwardly of endless member 34. Spiroidal 



member 38 spirals inward toward the center of 
contact surface 26, and outer endless member 34 
forms the outer margin thereof. Endless member 
34 and splroolal member 38 include a plurality of 
s forward portions 48, rearward portions 50. rightward 
portions 52 and leftward portions 54. Portions 48- 
54 extend vertically downward from a base mem- 
ber 42 (RGURES 3 and 4) of sole 12. 

The forward portion 48, rearward portion 50, 

ro rightward portion 52, and leftward element 54 of 
endless member 34 are joined end-to-end to form 
a continuous perimeter. 

Spiroidal member 38 a plurality of involutions 
or spires 58 joined end to end, each involution 
turning inwardly through 360°. Each involution 56 
comprises, after the manner of endless member 
34, a forward portion 48, a rearward portion 50, a 
rightward portion 52 and a leftward portion 54. 
Except where the outermost of involutions 56 joins 

20 endless member 34 at a junction 60, each involu- 
tion 56 is uniformly spaced from each adjacent 
involution as well as from endless member 34 by a 
space 62 of uniform width. The outermost of involu- 
tions 56 generally conforms in shape to endless 

25 member 34, and successively inward involutions 56 
generally conform in shape to the next adjacent 
outward involution. This arrangement assures that 
each forward, rearward, rightward, and leftward ele- 
ment 48, 50, 52 and 54 is aligned substantially in 

30 parallel with others of like kind. 

Endless member 34 and spiroidal member 38 
are preferably the only members used to make up 
plantar contact surface 26. although further mem- 
bers of similar construction could be employed. 

35 The exclusive use of endless and spiroidal forms 
for members 34 and 38 gives plantar contact sur- 
face 26 two characteristics. One of these is the 
entrapment of an air cushion interiorly of endless 
member 34. When endless member 34 and 

40 spiroidal member 38 make sealed contact with the 
ground or floor, each member tends to entrap an 
air cushion inside of one or more of the uniform 
spaces 62. Because member 34 is endless, it 
leaves no gaps for the cushioning air to escape to 

45 the outside. Spiroidal member 38 has only one gap 
to the exterior at any radius from the center of 
surface 26, and this further enhances the entrap- 
ment action. 

The other reason for forming members 34 and 

so 38 after the manner described is to provide the 
least resistance to yieldable bending and stretch- 
ing. Each element 48-54, when subjected to a 
shear force having a component perpendicular to 
its face, will tend to bend much more readily if 

55 there are no reinforcing or intersecting elements 
than if there are. Since each involution 56 is not 
joined end-tc-end to" itself, contact surface 26 has 
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endless member were substituted in place of the 
ttwotufioTL This fc why only spfroidai member 38 is 
used to fin the interior of contact surface 28. 

Heel contact surface 23 is similarly construct- s 
ed. Surface 28 is comprised of an endless member 
84- anrf a spiroidal member 68 inwardly disposed of 
member 64. Spiroidal member 68 is used in con- 
tact surface 28 instead of further endless members 
because several points of reinforcement are there- to 
by avckJed. Members 64 and 68 comprise a series 
of nghterd portions 76, leftward portions 78. fron- 
tward portions 80 and rearward portions 82. Like 
the corresponding member 34 of plantar contact 
surface 26, endless member 64 of heel contact is 
surface 28 consists of a rfghtward element 76, a 
leftward element 78, a frontward element 80 and a 
rearward element 82 Joined end-to-end to form a 
continuous perimeter. Endless member 64 defines 
me outer margin of heel contact surface 28. Like 20 
endless member 34, endless member 64 acts to 
entrap cushioning air to enhance the cushioning 
action of the contact surface. 

Spiroidal member 68 is formed in a manner 
stmilar to spiroidal member 38 of plantar surface 2s 
ZQ. Member 68 comprises a series of involutions 
84 joined end to end, each involution turning in- 
wardly through 360'. Each involution 84 includes 
rightward member 76, leftward member 78, fron- 
tward member 80 and rearward member 82. The 30 
outermost of involutions 84 closely follows the con- 
tour and shape of endtess member 64. The out- 
ermost of involution 84 is uniformly spaced from 
endless member 64 by a uniform space 88. except 
at its junction 90 with endiess member 64. Each 35 
involution 84 is uniformly spaced by uniform space 
88 from each adjacent involution, and generally 
conforms to the shape of the next adjacent outer 
involution. 

"eel contact surface 28 has an extension 94 on aq 
the lateral side of shoe 10 in order to generally 
conform heel contact surface 28 to the heel contact 
surface of the wearer's foot 

Plantar surface 26 has substantially more por- 
tions 43-54 in its structure than like portions 76-82 45 
m heel contact surface 28. This is because sub- 
stantially more force is applied to plantar surface 
26 than heel contact surface 28 in most situations 
Thus, in order to get an even cushioning effect 
more portions 48-54 should be employed than por- so 
tions 76-82. The horizontal shapes of contact sur- 
faces 26 and 28 can be varied away from those 
shown in FIGURE 2, so long as they are under- 
neatti the respective plantar and heel surfaces of 
the foot and generally conform in horizontal extent 55 
to those foot surfaces. 



FIGURE 3 shows a transverse section of plan- 
tar contact surface 28. Each portion 48-54 (only 
nghtward and leftward portions 52-54 are shown in 
this section) extends downwardly to a point sub- 
stantially below main sole surface 22. Portions 48- 
54 win thus contact the ground or floor before main 
surface 22. Portions 48-54 are relatively thin, hav- 
ing a thickness i less than the vertical depth d. This 
construction aids in the portions' resilient fleribility 
and elasticity. Portions 76-82 of heel contact sur- 
face 28 are similarly constructed. 

Uniform space 62 is on the same order of 
magnitude as thickness J of portions 48-54. Uni- 
form spaces 62 are sized so as to allow a substan- 
tial amount of air to be formed in an entrapped air " 
cushion when endless member 34 makes sealed 
contact with the ground or floor. Spaces 62 further 
give room for portions 48-54 to vertically deform 
bend and horizontally stretch when the portions 
make forceable contact with the floor or ground. 
Wrth the above criteria in mind, uniform spaces '62 
are also sized to provide the maximum number of 
elements in contact surface 26. Each portion 48-54 
has bottom surface 30 opposite the portion's at- 
tachment 96 to base member 42. Bottom surfaces 
30 are flat in order to best frictionaliy grip the floor 
ground or playing surface. Portions 76-62 of heel 
surface 28 (FIGURE 4) are similarly provided with 
bottom surface 32. and uniform spaces 88 are 
sized as a result of the same considerations used 
to size uniform spaces, 62. 

In this embodiment insole 14 is attached as by 
gluing to upper .surFace 17 of sole 12. In another 
embodiment (not shownj^insole 14 may be in- 
serted into an appropriately dimensioned recepta- 
cle inside of a rubber shell including sole 1£ 
Upper 16 has a horizontal lip member 98 disposed 
for gluing to insole member 14. A leatherized paper 
texon 100 may be affixed as by gluing across the 
top of honzontai Hp member 98 and insole 14. 

' FIGURE 4 shows a longitudinal section of sole 
12, insole 14. contact surface 26 and heel contact 
surface 2a FIGURE 4 illustrates the downward 
extension of portions 48-50 and 76-78 below main 
soie or tread surface 22. Substantially more plantar 
transverse portions 48-50 are used than heel trans- 
verse elements 76-78. 

Insole 14 is thinner in a front area 102 than in a 
rear area 104 in order to raise the heel of the 
wearer's foot above the plantar surface thereof to 
alleviate stress on the Achilles tendon. More cush- 
ioning material is therefore provided at 104 than at. 
102. The use of correspondingly more contact sur- 
face portions 48-54 in plantar contact surface 26 
than contact surface portions 76-82 in heel contact 
surface 28 offsets the difference in thicknesses of 
insole areas 102 and 104. 
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ncai or ^ymmctncal construction. The particular du- the posts, more particularly the material forming the 

3?i mi-IZU^"* ° fthCpamwmfaU Posts, communicate in a wall 68 below the cr^ei. ™! 

within the ranges described, particular formation ofposts is dictated by the outline of 

The invention also en visions the process whereby the the dummy plug, and particularly the outline "of the 

febneated componeni may be compression molded. 5 dements 52. * ind the w^t ^5 y " 

While a fabricated component may have a compression cal wnll« nr*> t« ,.,„•, JT "7^^ , y vc ™ 

of compression molding earned out on the fabricated mg . w 8 a P 3 ™ 31 ^ 

component may result in compression set within a ranee rnm^n-t «n m „„ w_ r i * • . 

of about 3 to 5%. The advantages of a reduction in 10 „ P!3^l2S ~ * P * symmttn ~ 
fatique following this step ma?fc^ ? P Sd S^awT^ hardnCSS 
The compression molding step w^UoTS^ (S ^ C C ^ ^ " diSCUSSCd * 
of fabricating the component, as above, and, very likely. i A . - t - r 

a step ofitr&mmg thTcomponent tosixTtofit into a , il Tl 0F fo0tWcar charactcrizcd 38 ^ ath - 

mold. The fabricated component may be about 105% of 15 mclud ^ 8 a niuisole/wedge component hav- 

the final product formed by compression molding. The ?*i ^ CXtendm 8 hecl r ^ on ^ward the 

compression molding step is completed with Heat and ° l***?* *? d COrc formcd of a resilient P 135 " 0 

pressure to reduce the size of the original cell structure matcnal a first hardncss ( Shorc A), and a pair of 
of the fabricated component by minimizing the amount ?? S, .? tte F 05 ? alon8 11,6 oulcr edge of thc mc * 

of air and/or gas within the individual cells. The com- 20 ? of s ? d com P onent SP 3 *** apart along its 

pression (almost like preshrinking or sanforizing) mold- ,f ! 1 from "! e othe ? V 0 * iocated along the outer edge 
ing process maintains the life of the material of the parts, lateral side of said component, said posts through- 

such as EVA over a period of time longer than non- out lh ? r Iength from rear of the heel region having 
compressed EVA sheet stock. 3 continuous inner surface at the boundary of said core 

A further process of the invention envisions the for- 25 aaA . P 05 * 8 10 *5 Icast partially describe the outline of said 
mation of moldrog . midsole/wedge component Ac- f ort 3101,8 surfaces, said posts also formed of resil- 
cording to this process; a channel or core of EVA bun : icnt pIastic matcriaI having a second hardness (Shore A) 
stock material and a member, whtoltmay be a dummy greater than that of the material of said core, and at least 
plug 50 (see FIG. 15), including a pair of elements 52, 54 onc of ^ P 05 * having an upper surface comprising a 
and a web 56 joining the elements are supported in a 30 P°nion of an upper surface of said midsole/wedge com- 
cavity of a mold (not shown). The elements are gener- PonenL 

ally of the outline of the posts heretofore described. The 2 - "H* ^ unit of claim 1 wherein each said inner 
dummy plug may be formed of metal. According to the surface is angled from said upper surface inwardly of 
process of the invention, the channel or core will extend midsole/wedge component toward a longitudinal 

throughout the full component, that is, throughout the 35 Mis of tne same. 

heel region and forwardly toward thc region of the toes. 3 - The sole unit of claim 1 wherein both said medial 
PU or a similar material is injected into the cavity to and lateral posts have an upper surface comprising a 
encapsulate the channel or core along its exposed outer portion of the upper surface of said midsole/wedge 
surfaces and the surfaces adjacent to the dummy plug. component 

The molded part is partially cured and the dummy plug 40 4 * The sole unit of claim 3 wherein both said medial 
is withdrawn. As apparent, the area theretofore filled and lateral posts are of a height to extend between said 
by the dummy plug will comprise the area of the posts "PPer surface and a lower surface of said midsole/- 
to be formed by a second injection of PU. The unit is wedge component. 

again cured. 5. The sole unit of claim 3 wherein both said medial 

The molded midsole/tffedgE component 60 (hereafter 45 and lateral posts extend from said upper surface of said 
"component") may be seen in FIQS: 11-14. Referring midsole/wedge component throughout substantially 
to the Figures, the componentjhcludes a channel or the midsole portion of said component, only, 
core 62 and a pair of posts inducting a lateral post 64 and & The sole unit of claim 3 wherein one of said medial 
medial post 66. The core extends throughout the com- and lateral posts is of a height to extend between said 
ponent and is coated with a skin (not shown) of PU 50 upper surface and a lower surface of said midsole/- 
which may reach several millimeters in thickness. The wedge component 

skin, for example, may be about 2 to 3 mm in thickness 7. The sole unit of claim 6 wherein said medial post is 
throughout substantially the top and bottom of the com- of a height to extend between said upper and lower 
ponent. The skin between the channel and each post 64, surfaces of said midsole/wedge component. 
66, an open area located between the dummy plug and 55 8. The sole unit of claim 1 wherein said medial post 
core, may reach several millimeters as well. For exam- extends throughout said midsole/wedge component 
pie, the skin in this region may be about 2 to 5 mm. A along a length from said heel region at least equal to the 
skin of about 2 to 5 ram will also be located around the extended length of said lateral post, 
sides of the component While not shown in FIG. 11, 9. The sole unit of claim 8 wherein said medial and 
although according to an aspect of the invention, the 60 lateral posts have the same extended length, 
skin within the top of the component may taper toward 10. The sole unit of claim 9 wherein said medial and 
an area within the regzon of the ball of the foot at which lateral posts extend along a length at least equal to that 
tw C ° rC *t, ex P° s f i * of the heel seat of the wedge. 

within a°t^t S th^n ^hT^ nem 60 T Y tapef Thc *** unit of cl3im 10 "herein said medial and 

rndtLliX^rf , the heel between the bottom 65 lateral post extend substantially throughout the length 

and top surfaces at an angle like that of components 18, of the wedge 

twe^thl ch^ *a "** m FI k°- lX !, hC SUrfaCC 1X Wle of 1 v whe ™ said lateral post 

tween the channel and posts is substantially vertical and extends throughout said midsole/wedge component 
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15. The sole onit of claim 14 wherein said medial and . ^ The sole unit of claim 20 wherein mm , j 
£* have a density (Shore A) ^^ZZZ la^aahave ^^SS. 1 * «" 

l^sole unit ofchim IS wherein ^.ediai post , 5 ^^^"^^^1^ 
h*a denstty a, least equal to the density ofTK " 2&*5* ^on Xffl 

i J?' f° ie of e«hylene-vinyl acetate polymer „3 J** sole wit il claim 21 wherein said lateral and 

20 ^ 



50 



55 



60 
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FIGURE 5 is a schematic diagram correspond- 
ing to FIGURE 4. showing the braking, force-ab- 
sorbing and non-skidding effect of, portions 48-50 
and 76-78 in response to a forward shear force 
106. Transverse portions 48-50 and 76-78 all bend 5 
rearwardly from their attachments 96, providing a 
resilient force-absorbing, braking action. Further, 
portions 48-50 and 76-80 stretch between their 
attachments 96 and their bottom surfaces 30 in 
order to augment the resilient braking, force-ab- to 
sorbing action. This method of stopping sole 12 
provides a less sudden deceleration and therefore 
causes less shock to the foot Also, since the 
grabbing and holding tendency of sole 12 is en- 
hanced by the braking action of portions 48-54 and is 
76-82, sole 12 has less of a tendency to slip with 
respect to the playing or running surface. 

As shown by FIGURE 6, transverse portions 
48-50 and 76-82 react in a mirror-image manner to 
a rearward shear force 10& In this case, transverse 20 
portions 48-50 and 76-82 bend frontwardly from 
their attachments 96, and stretch between their 
attachments 96 and their bottom, frictionaily grip- 
ping surfaces 30 and 32. As in the case of resisting 
a forward shear force&these bending and stretching 25 
actions tend to absorb the -.force of a rearward 
shear force 108, and produce like braking, non- 
skidding and shock force absorbing effects. 

Longitudinal portions 52-54 and 80-82 - 
(FIGURES 2 and 3) exhibit similar braking, force- 30 
absorbing and non-skidding actions when subject- 
ed to rightward shear forces or leftward shear 
forces. Thus, plantar and heel contact surfaces 26 
and 28 provide a braking, force-absorbing and anti- 
skidding action in response to a shear force from 35 
any direction. 

The invention thus combines two important ad- 
vances over conventional athletic or active-wear 
soles. First the invention provides one or more 
contact surfaces which each have a downwarty aq 
proiectiong endless member and a downwarley 
projecting spiroidai member that tend to trap an air 
cushion upon the application of downward force on 
the contact surface by the wearer's foot This aids 
in the cushioning of initial impact Second, each as 
contact surface provides a substantiaJly improved 
braking, force-absorbing and non-skidding action in 
response to shear forces supplied to the shoe. By 
using spiroidai members, these actions are en- 
hanced by the- avoidance of points of reinforcement so 
in the construction of the contact surfaces. 

Although the preferred embodiment has been 
described in detail, it should be understood that 
various changes, substitutions and alterations can 
be made therein without departing . from the spirit 55 
and scope of the invention as defined by the ap- 
pended claims. 



Claims 

1. A sole for a shoe comprising: 

a base member having a lower surface: 

a contact surface attached to said base member 
and extending downwardly from said base member 
to below said lower surface and disposed to con- 
tact the ground or floor before said lower surface 
makes contact as the shoe descends; and 

said contact surface including an elongate, resil- 
iently flexible spiroidai member vertically extending 
from said base member to below said lower sur- 
face, said spiroidai member having a plurality of 
involutions integral with one another. 

2. The sole of Claim 1 wherein said spiroidai 
member has a plurality of longitudinal portions hav- 
ing bottom surfaces for frictionaily gripping the 
floor or ground, said portions each having an at- 
tachment to said base member opposed to said 
bottom surface; and 

each of said longitudinal portions, upon downward 
force being exerted by the wearer on the floor or 
ground and upon a rightward or leftward shear 
force being exerted on said sole, elastically bend- 
ing and between said bottom surface and said 
attachment in a direction opposite said shear force 
to provide a braking and antiskidding action. 

3. The sole of Claim "1, wherein said spiroidai 
member has a plurality of transverse portions hav- 
ing bottom surfaces for frictionaily gripping the 
floor or ground, said portions each having an at- 
tachment to said base member opposed to said 
bottom surface; 

each of said transverse portions, upon downward 
force being exerted by the wearer on the floor or 
ground and upon frontward or rearward shear force 
being exerted on said sole, elastically bending and 
stretching between said bottom surface and said 
. attachment in a direction opposite said shear force 
to provide a breaking and antiskidding action. 

4. The sole of Claim 1 wherein said contact 
surface is a plantar contact surface disposed be- 
neath the plantar surface of the wearer's foot 

5. The sole of Claim 4 further including a heel 
contact surface formed after the manner as 
claimed for said plantar contact surface. 

6. The sole of Claim 4 wherein said plantar 
contact surface roughly coincides in horizontal ex- 
tent with the plantar surface of the wearer's foot.' 

7. The sole of Claim 1, wherein said contact 
surface further includes: 

at least one endless member disposed horizontally 
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around said spfroidal member, said endless mem- 
Gently ftexibte and nmJSSZ 

si ^ memb8r 10 ^ * ' = 

infc^"^ b9,n9 to mate seai- 

<rg corrtact wrtt, the ground or floor in ordeTto 
entap cushioning air. said entrapped afrSw 

ers foot and the ground or floor 

a The sole of data 1 wherein said plantar 

in of Qaim 8 wherein said sole is 

integrally formed of rubber. 

mJ!: ^ f" 8 * Claim 1 herein said spiroidal 
member « of a thickness lesi than its dep* S 

' 1- A sole for a shoe comprising: 
a base member naving a main lower surface; 

downward^ from said 

™ an tow «r surface and being d^,^^ 
warri 1 9acn ^ frontward, rear- 



«l^ !L ^ n being ada P ted to ">ake sealing 
contact wrth the ground or floor in order to ante 
cush.on.ng air. said entrapped air arri JL 
coacting to cushion 

15. The sole of Claims wherein. 
^ P 0 ^ 3 raslBentfy elastic, each of said 

m-J-B base member opposite"^ ^ 

„ TjZX f ^Lf d r* 3 * upon 
" wearers foot exerting downward force nn »L 
«oor or ground and upon having " 
rearward shear force exerted on the wto eSLl 
bending and stretching between Ld tZf? * 

countenng a leftward „ ^ - 
2s m^l 80,8 * ^ 11 ""<»ein the vertical 
m« Ilr^ 10 sa,d ^9 member to its hot- 

aHgned element be^ J ^LT^r ofT* 
«» nflude as said thickness. mas * 
17. A sole for an athletic shoe, comprising: 
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40 



a base member, having a main tread *w 
main lower surface; ~% fom " n 9 a 

b^m e LT£ Sl " feCe inte9ra "y f ™ on said 



ground or fl^r 9 * on the 



rlsTL^K^^ f °™<* on said 

Sft iSTX T " 6aCh memb8r having a 
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said endless, member defining the outer margin of 
said contact surface; 

said spirpidal member being disposed inwardly of 
said endless member and having a plurality of 5 
involutions, the_ outermost involution being similar 
in shape to said endless member, said involutions 
being uniformly spaced from adjacent involutions; 

said members vertically deforming upon the wear- 10 
er's foot exerting downward force on the ground or 
floor, said endless member being adapted to make 
sealing contact with the ground or floor in order to 
entrap a cushion of air, said air cushion and said 
members coactingto cushion the foot of the wearer ;s 
upon impact with the ground or floor; 

said members including longitudinal and transverse 
portions, said transverse portions including, for said 



heel contact surface, a plurality of inwardly con- 
cave rearward portions and, for said plantar contact 
surface, a plurality of inwardly concave frontward 
portions, said portions having flat bottom surfaces 
for frictionally gripping the floor or ground and 
attachments to said base member; and 

each of said transverse portions, upon- the wearer's 
foot exerting downward force on the floor or ground 
and upon a forward or rearward shear force being 
exerted on the sole, elasticaJly bending and 
stretching between said bottom surface and said 
attachment in a direction opposite of said shear 
force to provide a braking, force-absorbing and 
antiskidding action, each of said longitudinal por- 
tions acting in a similar manner when a leftward or 
rightward shear force is exerted on the sole. 

18. The sole of Claim 17 wherein said sole is 
integrally formed of rubber. 
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